Impaired corticostriatal LTP and depotentiation following iPLA2 inhibition is restored following acute application of DHA.
Docosahexaenoic acid (DHA) is a 22 carbon, six cis-double bonded (22:6, w3) omega-3 polyunsaturated acid (PUFA), found highly enriched with neuronal membranes, and believed to play a critical role in synaptic plasticity and cognitive correlates of learning and memory. DHA is released from the neuronal membrane via the action of the cytostolic calcium-independent phospholipase A2 (iPLA2) enzyme. Previous studies have demonstrated that inhibition of iPLA2 by bromoenol lactone (BEL), results in inhibition of CA1 long-term potentiation (LTP), restored following acute application of DHA. In the present study, we investigated the effect of selective iPLA2 inhibition and acute application of DHA on corticostriatal synaptic plasticity. We demonstrate that acute application of 30μM DHA facilitates cotricostriatal LTP, whilst long-term depression (LTD), basal transmission, and paired-pulse facilitation (PPF) are unaffected. Conversely, selective inhibition of iPLA2, via acute application of 10μM BEL, inhibits the expression of corticostriatal LTP, with no effect on LTD. Furthermore, we show that 10μM BEL inhibition of LTP is reversed following acute application of 30μM DHA. Finally, we demonstrate that 10μM BEL inhibits depotentiation of corticostriatal LTP, which is restored following acute application of 30μM DHA. Our findings indicate that appropriate release of DHA is a critical facet of corticostriatal LTP and depotentiation, and thus provides an exciting cellular target for the positive facilitation of cognitive function observed following DHA dietary supplementation.